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将种皮特异性表达启动子驱动的 mCherry 红色荧光标记蛋白与 CRISPR/ 
Cas9系统载体相结合，利用可视化荧光筛选成功地在 T1代获得了带有 Cas9 的
ABP1突变体，并在 T2代获得了不带有 Cas9的 ABP1稳定遗传突变体。结果表
明 CRISPR/Cas9 系统与 mCherry 可以同时表达，相互独立，互不影响。并且利
用这套筛选方法不仅能够大大缩减获得突变体的时间，同时也提高了可靠性，改
造过后的载体既可以用来筛选稳定遗传突变体，也有利于节约大量的人力物力。 
为了进一步简化筛选突变体的复杂程度，通过对 ABP1 设计两个 Cas9 目标















































Gene-editing，an important technique in studies of gene functions, has developed 
rapidly in recent years. Scientists had been exploring new ways to edit genes since 
1950s.In 2013,CRISPR/Cas9, with its high efficiency and simplified operation,was 
applied into gene-editing. It is a breakthrough in gene-editing. But in practice, 
scientists have encountered new problems using CRISPR/Cas9, a part of bacteria 
immune system, in plant gene editing. There are two significant problems when we 
use CRISPR/Cas9 for site-specific mutagenesis.First one is how to induce the gRNA 
expression in plant, the other problem is how to obtain reliable and heritable 
mutations. Now, our researchers have some research progress in generating 
mutagenesis by changing the promoter of CRISPR/Cas9 system. However, the 
conventional way to get transgenic plants is inflorescence infection mediated by 
agrobacteria in Arabidopsis, and the mutants are mosaic in first generation. So it is 
hard for us to get breakthrough in obtaining reliable and heritable mutagenesis. Herein, 
we use Arabidopsis as a model to improve CRISPR/Cas9 system. It is important for 
us to develop an easy, reliable and efficient stratages to solve these problems. 
To demonstrate in principle, we targeted Auxin Binding Protein 1 (ABP1) gene, 
whose function is thought to be very important to plant development and auxin signal 
pathway as a membrane-associated auxin receptor has been challenged recently. The 
main results are showed as following: 
The vector combined red fluorescence protein mCherry, which is expressed by 
seed coat specific promoter AT2S3, with CRISPR/Cas9 system. By using this simple 
screen method, we successfully obtained ABP1 mutants with Cas9 in T1 and without 
Cas9 in T2 genetated by CRISPR/Cas9-mediated gene-editing. It indicated that 
mCherry and CRISPR/Cas9 system can be expressed separately. This method can 
highly reduce the screen time and improve the reliability, not only for it is heritable 
mutants obtaining, but also for it is time saving. 
To further simplify the screening procedure, we simultaneously targeted two sites 
















We successfully generated two ABP1 alleles, which contained 1141 bp and 711 bp 
deletions in ABP1 gene, respectively. It demonstrated that it is time and labor saving 
by using CRISPR/Cas9-mediated gene-editing with two gRNA. 
There is no defected phonotype of ABP1 muants as reported. The mutants from 
general screen method showed that ABP1 has no significant function in embryo 
development, root development, and auxin signal pathway.The new mutants, obtained 
from new screen method, verified our early results. And it overthrewed many 
conclusions we made. It is not olny the time to rethink the function of ABP1, but also 
enhanced the pursuit of truth in the research.  
    Collectively, this study elaborated how to improve CRISPR/Cas9 vector and how 
to choose targets. We use a simple screening method to establish a simple and quick 
process to obtain the heritable mutagenesis in Arabidopsis by using CRISPR/Cas9- 
mediated gene-editing. These results make CRISPR/Cas9-mediated gene-editing 
easier and more reliable, and set a solid foundation in obtaining mutangenesis in 
Arabidopsis. 
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